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Description 

This invention relates generally to catheter appa- 
ratus for carrying out a variety of medical procedures 
and more particularly to an exchange catheter for fa- 
cilitating the exchange of one catheter guldewire for 
another when required for effectively carrying out the 
catheterization procedure. 

Since its introduction in the mid-1 970's by Dr. An- 
dreas Gruentzig, coronary transluminal angioplasty, 
using a balloon catheter, has become a recognized 
method for treating obstructed coronary blood ves- 
sels. In carrying out this procedure, an incision may 
typically be made in the patient's thigh to gain access 
to the femoral artery and an introducer is inserted into 
the wound. Next, a guiding catheter is passed 
through the introducer and routed through the vascu- 
lar system until the distal end of the guiding catheter 
reaches the coronary ostium. Following that, a flex- 
ible guldewire is inserted through the guiding cathet- 
er until its distal end exits the distal end of the guiding 
catheter. The surgeon, by manipulating the proximal 
end of the guldewire, attempts to pass it across the 
stenotic lesion which is obstructing the coronary ar- 
tery to be treated. Once the guldewire has been made 
to cross the lesion, a balloon angioplasty catheter Is 
passed over the guidewire by inserting the proximal 
end of the guidewire into the distal end of the balloon 
catheter and then pushing the balloon catheter over 
the guidewire until the balloon on the distal end of the 
balloon catheter is adjacent the lesion to be treated. 
Once so positioned, the balloon is inflated to thereby 
press the stenotic lesion against the wall of the blood 
vessel and restoring patency to the treated blood ves- 
sel. 

The above-described procedure assumes the 
use of a so-called over-the-wire balloon angioplasty 
catheter. A more recent innovation is the so-called 
Monorail™ catheter in which only a small distal seg- 
ment of the balloon catheter actually passes overthe 
guidewire with the remaining portion of the guidewire 
then extending generally along the exterior wall of the 
balloon catheter in the proximal direction. The Mono- 
rail™ catheter and its use is more particularly descri- 
bed in the Bonzel U.S. Patent 4,762,120. 

It frequently occurs during the conduct of a bal- 
loon angioplasty procedure that an originally selected 
guidewire may turn out not to be suitable for easily 
passing the stenotic lesion. It thus often becomes 
necessary to substitute an alternate guidewire. For 
example, to arrive at the site of the lesion, it may be 
necessary to employ a guidewire having a particular 
shape configuration on its distal end. However, with 
the guidewire so shaped, it may not easily traverse 
the lesion once the site is arrived at. Thus, the first 
catheter guidewire must be withdrawn and replaced 
with a second whose tip may more readily traverse 
the lesion. 



The present invention is directed to a special pur- 
pose catheter for facilitating the exchange of guide- 
wires used in angiography and/or angioplasty proce- 
dures using the Monorail™ catheter system. The ex- 

5 change catheter is so designed that it can be used to 
transport the distal end portion of a new guidewire to 
the location within the vascular system reached by 
the distal end of the first guidewire by using the first 
guidewire as the rail along which the exchange cath- 

10 eter is routed. Once this maneuver has been accom- 
plished, the first guidewire may be stripped out of the 
exchange catheter and the guide catheter containing 
it. Then, the exchange catheter itself can be with- 
drawn from the guide catheter without disturbing the 

15 replacement guldewire. 

It is accordingly a principal object of the present 
invention to provide a new surgical tool for facilitating 
the conduct of transluminal angioplasty and/or an- 
giography procedures. 

20 Another object of the invention is to provide a sur- 
gical implement for facilitating the exchange of guide- 
wires used during angiographic and angioplasty pro- 
cedures. 

Still another object of the invention is to provide 

25 an exchange catheter for use in a Monorail ™ system 
for allowing a first selected guidewire to be replaced 
with a second guidewire without losing the positional 
advantage gained during the installation of the first 
guidewire. That is to say, using the apparatus and 

30 procedure of the present invention, it is no longer nec- 
essary to strip out the first guidewire from the guide 
catheter before the new guidewire is installed to the 
point where its distal end is at the location occupied 
by the distal end of the first guidewire before it is with- 

35 drawn. 

The foregoing objects and advantages of the 
present invention are achieved by providing an ex- 
change catheter having elongated flexible plastic tub- 
ular member whose outside dimensions permit it to be 

40 readily inserted through the lumen of a guide cathet- 
er. Located just proximal of the distal end of the tub- 
ular member are three longitudinally spaced ports 
which extend through the wall of the tubular member 
so as to communicate with the central lumen. Along- 

45 itudinal slit is also formed through the wall of the tub- 
ular member extending from the most proximal port to 
the second most proximal port. 

When, during the course of a surgical catheteri- 
zation procedure, it is desired to replace an existing 

50 guidewire whose tip had been advanced to a prede- 
termined site beyond the distal end of a guide cath- 
eter, the distal end of the replacement or second 
guidewire is fed through the mostdistal port of the ex- 
change catheter and advanced through the ex- 

55 change catheter until its distal end is at the distal end 
of the exchange catheter. Next, the proximal end of 
the first guidewire is threaded into the distal end of 
the exchange catheter and out from the most distal 
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port. While gripping the original orf irstguldewire near 
its proximal end, the physician advances the ex- 
change catheter into the proximal end of the guide 
catheter and along the first guldewire until the distal 
end of the exchange catheter reaches the distal end 
of the first guidewlre. As the exchange catheter Is so 
advanced through the guide catheter, it carries the 
replacement or second guidewire along with it. The 
surgeon may now hold the proximal end of the ex- 
change catheter against longitudinal movement as he 
strips the original guidewire out of the guide catheter. 
At this point, the distal end of the exchange catheter 
and the distal end of the replacement or second 
guidewire remain at the former location of the distal 
end of the first guidewire. 

Now, by holding the second guidewire at its prox- 
imal end to prevent longitudinal movement thereof, 
the surgeon may now strip back the exchange cath- 
eter which will ride along the replacement guidewire, 
the guidewire fitting through the longitudinal silt pro- 
vided between the most distal and second-most distal 
ports in the exchange catheter. 

When the exchange catheter has been with- 
drawn from the guide catheter to the point where the 
second-most distal or middle port becomes visible 
with the second guidewire extending out of it, the sur- 
geon may readily strip the remaining few inches of the 
exchange catheter off from the proximal end of the 
guidewire leaving only the guidewire in position within 
the lumen of the guide catheter. This completes the 
exchange procedure and the surgeon may continue 
on with the remainder of the particular catheteriza- 
tion procedure which is underway. 

The foregoing features, objects and advantages 
of the Invention will become more apparent to those 
skilled in the art from the following detailed descrip- 
tion of a preferred embodiment, especially when con- 
sidered in conjunction with the accompanying draw- 
ings in which like numerals in the several views refer 
to correspondingly parts. 

Figure 1 is a side elevational view of the ex- 
change catheter of the present invention; 
Figure 1A is a cross-sectional view taken along 
line 1a- 1a in Figure 1. 

Figures 2A through 2F are a series of side eleva- 
tional views, partially in cross-section, helpful in 
understanding the way in which the exchange 
catheter of Figure 1 is used; and 
Figure 3 is a cross-sectional view of an alterna- 
tive, bi-lumen exchange catheter taken at the 
same location as the cross-sectional view of Fig- 
ure 1A. 

Referring to Figures 1 and 1A, there is indicated 
generally by numeral 10 the exchange catheter of the 
present invention. It is seen to include an elongated, 
flexible, plastic, tubular member 12 having a proximal 
end 14 and a distal end 16 and with at least one in- 
ternal lumen 18 (Figure 1A) extending the entire 



length thereof. A further lumen (not shown) may be 
provided for allowing distal dye injection for visualiz- 
ing the treatment site. The tubular member 12 is pre- 
5 ferably formed from any one of a number of medical 
grade plastics commonly used in the fabrication of in- 
travascular catheters and including, for example, 
polyurethane, polyethylene. Teflon® and nylon. 
Without limitation, the exchange catheter may typi- 

10 cally have an outside diameter of about 1 .2 mm and 
an internal diameter of 0.8 mm. As will become more 
apparent as the description of the preferred embodi- 
ment progresses, the outside diameter of the ex- 
change catheter 10 must be sufficiently small so as 

15 to be able to readily pass through the lumen of a guide 
catheter. The internal diameter of the lumen 18of the 
exchange catheter must be sufficiently large to per- 
mit two guidewires to pass there along. 

With continued reference to Figure 1, it can be 

20 seen that toward the distal end 16 of the exchange 
catheter, there is provided a series of three longitu- 
dinally spaced ports, the most proximal being Identi- 
fied by numeral 20, the next most proximal by numer- 
al 22 and the most distal by numeral 24. These ports 

25 pass entirely through the side wall of the tubular 
member 12 so as to communicate with the lumen 18. 
As Is shown in the cross-sectional view of Figure 1 A, 
a longitudinal slit 26 extends through the thickness of 
the wall between the most proximal port 20 and the 

30 second-most proximal port 22. 

Affixed to the proximal end 14 of the tubular 
member 12 Is a molded plastic hub 28 of a conven- 
tional design. 

Having described the physical construction of 

35 the exchange catheterof the present invention, there 
will next be provided a detailed explanation of the 
manner in which it is used to effect a substitution of a 
second guidewire for a first during the course of a di- 
agnostic or angioplasty procedure. In this regard, ref- 

40 erence will be made to the series of views labeled Fig- 
ures 2A through 2F. 

Referring first to Figure 2A, numeral 30 is used 
to identify the walls of a blood vessel, such as coron- 
ary artery, which is partially plugged by a stenotic le- 

45 sion 32 to be treated. Using the Seldinger technique, 
an incision is made in the patient's leg to gain access 
to the femoral artery and a guide catheter 34 has 
been advanced through an introducer (not shown) 
and routed through the vascular system to the coron- 

50 ary ostium. Following that, a first guidewire, here 
identified by numeral 36, has been fed through the 
guide catheter 34, but upon reaching the site of the 
stenotic lesion 32, it was determined that the type of 
distal tip configuration on the guidewire 36 would not 

55 allow it to pass through the constriction in the blood 
vessel defined by the stenotic lesion 32. Hence, the 
surgeon has decided to substitute a second guidewire 
38 having a different distal tip configuration thought 
to be suitable for crossing the stenotic lesion 32. 
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To avoid the necessity of totally witlidrawing tlie 
first guidewire 36 and starting over, in accordance 
with the present invention, the exchange catheter 10 
is brought into play In the following manner. As a first 5 
step, the distal end portion of the replacement guide- 
wire 38 is threaded through the most proximal port 20 
located near but proximal to the distal end of the ex- 
change catheter 10 and advanced until its distal end 
protrudes slightly beyond the distal end 16 of the ex- io 
change catheter. Next, the proximal end of the origi- 
nal guidewire 36 is threaded through the lumen 18 of 
the exchange catheter at its distal end 16 and made 
to pass outwardly therefrom through the distal port 
24. IS 

The surgeon next pushes the exchange catheter 
10 in the distal direction along the original guidewire 
38 and through the lumen of the guide catheter 34 
while holding on to the proximal end of the guidewire 
38 to prevent its movement. When the distal tip 16 of 20 
the exchange catheter is close to the distal end of the 
first guidewire 36 in the coronary artery being treat- 
ed, as shown in Figure 2B, the surgeon pulls back on 
the original guidewire 36 completely removing It from 
the exchange catheter and guide catheter while leav- 25 
Ing the replacement guidewire 38 near or at the site 
of the lesion. See Figure 2C. 

The next step is to remove the exchange catheter 
1 0 from the new guidewire 38 so as to leave it by itself 
within the lumen of the guide catheter 34. To do this, 30 
the surgeon grips the proximal end of the guidewire 
38 while pulling bacl< on and thereby peeling the ex- 
change catheter 10 from guidewire 38. During this 
step, and as illustrated in Figure 2D, the guidewire 38 
passes through the slit 18 formed through the wall of 35 
the exchange catheter 10 between the ports 20 and 
22. This procedure leaves the distal end of the re- 
placement guidewire 38 at or near the site of the le- 
sion 32 which had earlier been approached by the 
original guidewire 36. 40 

The step of pulling and peeling the exchange 
catheter 10 relative to the replacement guidewire 38 
continues until port 22 in the exchange catheter be- 
comes visible as it exits the proximal hub of the guide 
catheter 34. When the exchange catheter has been 45 
peeled to the point where the guidewire 38 is exiting 
the exchange catheter 10 at port 22 (Figure 2E), the 
surgeon discontinues the peeling action and then pro- 
ceeds to pull the remaining relatively short distal end 
portion of the exchange catheter from the proximal so 
end of the guide catheter. The surgeon may then 
readily strip the remaining portion of the exchange 
catheter free from the guidewire 38, completing the 
guidewire exchange procedure as reflected in the 
view of Figure 2F. 55 

Using the procedure and exchange catheter of 
the present invention, a guidewire substitution can be 
made without the need for an extension wire which 
had heretofore been required when using over-the- 



wire catheter technology. The surgeon may readily 
change one type of guidewire for another, either to al- 
ter the maneuverability of the distal end thereof or to 
provide a different type of distal tip on the guidewire 
allowing it to pass across a serious blood vessel ob- 
struction. The use of the exchange catheter will main- 
tain the position achieved while using afirst guidewire 
relative to the lesion being treated, but allowing the 
substitut'ion of a second guidewire forthe first. For ex- 
ample, if it is assumed that the first guidewire is in the 
distal coronary artery but manipulation of that guide- 
wire does not result In steering it down a torturous dis- 
tal path, instead of pulling the first guidewire and los- 
ing position in the artery, the exchange catheter 10 
of the present invention is fed down the first guidewire 
36, carrying a new type of guidewire. Once the ex- 
change catheter is close to the distal tip of the first 
guidewire, the first guidewire can be removed, fol- 
lowed by the removal of the exchange catheter itself 
leaving the replacement guidewire at the desired lo- 
cation. 

It has also been found expedient to utilize an ex- 
change catheter having two lumens as is illustrated in 
the cross-sectional view of Figure 3. Again, the lumen 
18 is used to receive the guidewires 36 and 38 while 
the additional lumen 40 is available to allow pressure 
measurements to be taken both proximal and distal to 
the lesion being treated whereby an accurate pres- 
sure gradient can be measured to assess the efficacy 
of the balloon angioplasty procedure. The lumen 40 
may also be used to inject a contrast medium for vis- 
ualizing the site being treated or, alternatively, to pro- 
fuse blood or other nutrient to the site of the lesion. 

This invention has been described herein In con- 
siderable detail in orderto comply wit h the Patent Sta- 
tutes and to provide those skilled in the art with the 
information needed to apply the novel principles and 
to construct and use such specialized components as 
are required. However, it is to be understood that the 
invention can be carried out by specifically different 
equipment and devices, and that various modifica- 
tions, both as to the equipment details and operating 
procedures, can be accomplished without departing 
from the scope of the invention itself. 



Claims 

1. Aguidewire exchange catheter (10), comprising: 
(a) an elongated flexible plastic tubular 
member (12) having a proximal end (14) and a 
distal end (16) with a first lumen (18) extending 
the entire length thereof and having at least three 
spaced-apart apertures (20, 22, 24) longitudinal- 
ly aligned a relatively short distance from said dis- 
tal end (16) and extending through the side wall 
of said tubular member (12) to said first lumen 
(18), with a slit (26) extending through said wall 
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to said first lumen (18) between ttie most proxi- 
mal (20) and second-most proximal (22) ones of 
said spaced-apart apertures. 

2. The guidewire exchange catheter (10) as in 
Claim 1 and further including a further lumen ex- 
tending the entire length of said tubular member 
and generally parallel to said first lumen (18). 



Patentanspruche 

1 . Katheter (1 0) zum Auswechslen eines Fuhrungs- 
drahts, mit: 

(a) einem langgestreckten fiexiblen Rohr- 
glied (12) aus Kunststoff mit einem proximalen 
Ende (14) und einem distalen Ende (16) sowle mit 
einem ersten Lumen (18), das sich uber die ge- 
samte L§nge des Rohrglieds erstreckt und wenig- 
stens drei in gegenseitigem Abstand angeordne- 
te Offnungen (20, 22, 24) aufweist, die in Langs- 
richtung ausgerichtet in relativ kleinem Abstand 
vom distalen Ende (16) liegen und dutch die Sei- 
tenwand des Rohrglieds (12) zum ersten Lumen 
(18) verlaufen, mit einem sich durch die Wand 
zum ersten Lumen (18) erstreckenden Schlitz 
(26) zwischen der proximalsten (20) und der 
zweit-proximalsten (22) der im Abstand angeord- 
neten Offnungen verlauft. 

2. Katheter (10) zum Auswechseln eines Fiihrungs- 
drahts nach Anspruch 1 , weiterhin mit einem wei- 
teren Lumen, das sich uber die gesamte L§nge 
des Rohrglieds erstreckt und allgemein parallel 
zum ersten Lumen (18) verlauft. 



tre lumidre s'6tendant sur toute la longueur dudit 
6l§ment tubulaire et globalement parall^le d ladi- 
te premiere lumidre (18). 

s 
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Revendications 

40 

1. Catheter (10) d'echange de fil de guidage, 
comportant : 

(a) un 6l6ment tubulaire flexible et allong6 
(12) en matifere plastique ayant une extr6mit6 
proximale (14) et une extr6mit6 distale (16), avec 45 
une premiere iumi^re (18) s'6tendant sur toute la 
longueur et ayant au moins trois ouvertures espa- 
c6es (20, 22, 24) align6es longitudinalement ^ 
une distance relativement courte de ladite extr6- 
mit6 distale (1 6) et s'6tendant k travers la paroi la- so 
t6rale dudit 6l6ment tubulaire (12) jusqu'S ladite 
premiere lumi^re (18), une fente (26) s'6tendant 
h travers ladite paroi jusqu'S ladite premiere lu- 
mi^re (18) entre la plus proximale (20) et la 
deuxi6me plus proximale (22) desdites ouvertu- 55 
res espac6es. 

2. Catheter (10) d'echange de fil de guidage selon 
la revendication 1 et comprenant en outre une au- 
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